Purpose Low income is an established risk factor for suicidal thoughts and attempts. This study aims to explore income within a social rank perspective, proposing that the relationship between income and suicidality is accounted for by the rank of that income within comparison groups. Methods Participants (N = 5779) took part in the Adult Psychiatric Morbidity Survey across England. An income rank variable was created by ranking each individual's income within four comparison groups (sex by education, education by region, sex by region, and sex by education by region). Along with absolute income and demographic covariates, these variables were tested for associations with suicidal thoughts and attempts, both across the lifetime and in the past year. Results Absolute income was associated with suicidal thoughts and attempts, both across the lifetime and in the past year. However, when income rank within the four comparison groups was regressed on lifetime suicidal thoughts and attempts, only income rank remained significant and therefore accounted for this relationship. A similar result was found for suicidal thoughts within the past year although the pattern was less clear for suicide attempts in the past year. Conclusions Social position, rather than absolute income, may be more important in understanding suicidal thoughts and attempts. This suggests that it may be psychosocial rather than material factors that explain the relationship between income and suicidal outcomes.
Introduction
Suicide is a major public health issue; around the world it accounts for 800,000 deaths per annum [1] and in the UK almost 6000 people die by suicide each year [2] . In recent decades, it has become increasingly recognised that mental disorders are not sufficiently specific markers of suicidal ideation and behaviour [3] [4] [5] . As a consequence, there has been renewed attention on the wider social context of an individual's life, given that socioeconomic factors such as low income have been shown to be useful indicators of psychopathology [6, 7] . Indeed, international evidence has highlighted that low income is an important factor in understanding suicide across countries as diverse as Sweden, the USA, and China [8] [9] [10] [11] .
Although low income, a gross indicator of economic deprivation, is an important marker for negative health outcomes such as suicidality, the reasons why economically deprived groups exhibit higher suicide rates need to be better understood. Indeed, there has been considerable debate regarding the income-suicidality relationship. In brief, it is not yet clear whether material factors (i.e. having less ability to purchase goods and access services necessary for wellbeing) or psychosocial factors (i.e. being of a lower socioeconomic status causing distress) better account for this relationship. Increasingly, evidence suggests that a person's income relative to others may be more strongly associated with self-perceived health [12] and mental health disorders [13] than absolute income and that material factors do not adequately explain this relationship [14] . This suggests that both psychological and social factors play an important role in understanding how socioeconomic factors influence mental health outcomes. This study aims to directly compare the association between income rank (a potential psychosocial explanation involving social comparisons) versus absolute income (a material explanation), and suicidality.
Why do we make social comparisons?
Making comparisons with others is intrinsic to an individual's understanding of themselves and their place within the social context [15] . There have been a number of theoretical attempts to understand the reasons why we have this drive, and one such theory is Social Rank Theory (SRT) [16] . From an evolutionary perspective, SRT posits that the drive to be aware of one's position within social groups is important in understanding how we stand in the competition for resources. Such comparisons, when perceived as unequal, can lead to conflict between group members. To de-escalate this conflict, subordinate members may display submissive behaviours to a dominant other. It is also theorised that we possess an Involuntary Defeat Strategy (IDS) [17] -a hardwired response to defeat in the environment-which triggers these submissive behaviours. Previous research has argued that the misfiring of this adaptive behaviour contributes to the aetiology of some psychiatric illnesses, such as depression [18] and anxiety [19] , and this has been supported by animal studies [20] [21] [22] .
How are social comparisons related to suicidal outcomes?
In the ethological literature, the 'arrested flight' phenomenon, defined as when an animal desires to 'take flight' from a defeating situation but their escape is blocked (i.e. they are trapped), can result in a chronic stress reaction [23] . Extending this research, it has been suggested that a similar mechanism may be present in humans that may account for defeat responses to both internal and external stimuli [18] . This concept is the basis for Williams' Cry of Pain hypothesis of suicide [24] and the Integrated Motivational-Volitional Model of Suicidal Behaviour (IMV) [4] . Williams and O'Connor argue that an individual becomes distressed as a result of feeling defeated, with the defeat potentially triggered by perceiving oneself as being of low rank within their social group. Consequently, if an individual perceives no escape or rescue from the situation, suicidal ideation emerges. More recently, defeat and entrapment have been shown to be important factors in understanding suicidal thoughts and actions [25] and selfharm [26] cross-sectionally and over time [27, 28] .
Experiencing low rank within social groups may, therefore, be a risk factor for suicidal thoughts and attempts. Indeed, it has been suggested that income could act as an objective indicator of an individual's social rank within social areas such as the workplace [29] . In an attempt to better understand the mechanism that accounts for the relationship between income and wellbeing, Boyce and colleagues [30] ranked individuals' income within relevant social comparison groups. They found that the relationship between life satisfaction and income was fully accounted for by the income rank variable. This implies that two individuals could earn the same absolute income but if one lives in a region where people earned more, they may be more unhappy because they are of a lower social rank than the individual who lives in a less affluent area. This finding has received further support from Wood and colleagues [31] who found that the income rank variable wholly accounted for the relationship between income and mental distress. The psychosocial explanation of the effect of income upon health has also been strengthened by a recent study [32] where income rank explained the relationship between income/wealth and a number of health outcomes including physical functioning, obesity and long-standing illness. The study authors concluded that social position rather than material conditions may account for the impact of money on health [32] .
Although previous research has shown that income rank accounts for the relationship between absolute income and life satisfaction/mental distress [30, 31] , the relationship between income rank versus absolute income and suicidal thoughts or attempts has yet to be determined. The present study, therefore, contrasted the impact of income rank with a 'materialist' perspective (absolute income) on suicidal thoughts and attempts. Specifically, we hypothesised that lower ranked individuals would show a greater propensity towards suicidal thoughts and attempts than higher ranked individuals. In addition, when both absolute income and income rank within relevant comparison groups are evaluated simultaneously, we expected that social rank would explain the relationship between absolute income and the suicide outcomes.
Method Participants and procedure
This study draws from the Adult Psychiatric Morbidity Survey (APMS 2007) [33] . This survey is a nationally representative sample drawn from the English population, whereby a random sample of private household residents aged over 16 years old was recruited. The aim of the survey was to provide data on the prevalence of both treated and untreated psychiatric disorder (including suicidal thoughts and attempts) in the English adult population. Ethical approval for APMS 2007 was obtained from the Research Ethics Committee of the National Research Ethics Service as appropriate for nonclinical populations.
The survey adopted a multi-stage stratified probability sampling design [33] , whereby the population was divided into strata based upon socioeconomic factors derived from census data and a random sample was taken from each stratum. In each designated household, one adult was selected for interview. A total of 57 % of those eligible agreed to take part in an interview and full interviews were carried out successfully with n = 7403 people. Fieldwork was carried out between October 2006 and December 2007.
Amongst the 7403 people who agreed to participate in the survey, n = 5779 completed the questions relating to suicidal thoughts and attempts, as well as the relevant socio-demographic items. The characteristics of this sample, along with the rates of suicidal outcomes, are reported in Table 1 . Of the sample, 56.6 % (n = 3272) were female, 48.8 % (n = 2799) were married, and 93.0 % (n = 5372) were white.
To investigate whether there were any systematic differences between those who were included in this analysis and those who were not (i.e. 5779 included versus 1624 who were not), a series of Chi-squared and independent t tests were conducted. Some differences were found; including age (t (2264) = 4280, p \ 0.001; those included were younger), education (v 2 (5, N = 7235) = 79.45, p \ 0.001; more of those included had a degree and a lower number had no qualifications), and ethnicity (v 2 (3, N = 7353) = 9.27, p = 0.026; more of those included were white). In addition, those who were excluded because they did not complete the socio-demographic items reported fewer lifetime suicidal thoughts (v 2 (1, N = 7389) = 12.10, p = 0.001) and attempts (v 2 (1, N = 7395) = 8.10, p = 0.004) compared to those who did.
Measures Suicidal ideation and suicide attempts
All of the suicide items were derived from the 'Suicidal Thoughts, Attempts and Self-harm' section of the Clinical Interview Schedule-Revised (CIS-R) [34] . Suicidal thoughts were measured with a positive response to one of three dichotomous (yes/no) items from the CIS-R (''Have you ever felt that life was not worth living?'', ''Have you ever wished that you were dead?'', ''Have you ever thought of taking your life, even if you would not really do it?''). The internal consistency of these three items scaled together was high (a = 0.88). Suicide attempts were measured with one item (''Have you ever made an attempt to take your life, by taking tablets or in some other way?''). All of these items were followed by a question establishing whether the thought/attempt occurred ever or within the past year.
Income
Household income was established by presenting participants with a showcard on which banded incomes were presented. Initially participants were presented with 32 income bands, and if they chose the highest band they were presented with up to 60 income bands. Using the [35] equivalised scoring system, this variable was then adjusted to take account of the number of people living in the household. Each household member is given a score depending, for adults, on the number of adults cohabiting or not cohabitating, and for dependent children, on their age. This adjustment for household size helps to better represent each individual's spending power. The total household income is divided by the sum of the McClements scores to provide the measure of equivalised household income. This resulted in an income distribution with a large number of distinct data points (around 1444) that allowed an investigation of rank differences to be conducted. To ensure that the variables are comparable, equivalised household income was log-transformed using natural logarithm scaling prior to analysis. The natural logarithm of income is the transformation typically used in income and wellbeing studies, so it provides a useful benchmark against which to test income rank.
Income rank
Consistent with a methodology developed in previous research [29] [30] [31] , income rank variables were created for each individual, based upon combinations of three variables measured in the APMS dataset. The income of each participant was ranked within their region, sex, and educational attainment level. These are domains that are deemed to be important in social comparison and similar to the comparison groups previously utilised by Boyce et al. [30] and Wood et al. [31] . As it is assumed that people base their social rank judgments on those in close proximity, a comparison group was based on the region of England in which an individual resides using the nine Government Office Regions (North East, North West, Yorkshire and Humber, East Midlands, West Midlands, East of England, London, South West, and South East).
As it is also likely that people make comparisons to those with similar characteristics, sex (male and female) and the six categories of educational attainment (degree, teaching/ Higher National Diploma (HND)/nursing, A level, General Certificate of Secondary Education (GCSE), foreign/ other, no qualification) were also used. These categories were each combined to create four groups: Sex by education (12 comparison categories), sex by region (18 comparison categories), education by region (54 comparison categories), and sex by education by region (108 comparison categories). These groups were used to create each individual's income rank, variables representing the rank of their income within each of these comparison groups. Multiple rank variables were used to test whether a consistent association between income rank and each outcome was identified across comparison groups. A consistent link increases confidence in the robustness of the findings. Once each person was ranked by income from highest to lowest within each of the comparison groups, an income rank variable was created using the method previously used by Wood et al. [31] and Boyce et al. [30] . The following equation was used to calculate the income rank variable for each individual:
For an individual's (i) relative rank (R i ), this equation calculates the number of people who have an income lower than the individual (i -1) compared to the total number of people within that reference group (n -1). This creates a ratio for the individual's rank within an individual's reference group, represented as a number normalised between 0 and 1.
Covariates
The following demographic factors are controlled for in all analyses: age, sex, household size and dummy variables identifying education and region (categories noted above).
The distance from the mean of the reference group was controlled for in all income rank analyses.
Statistical analysis
Initially a series of logistic regression analyses was conducted to determine if absolute income (log-transformed) was statistically associated with whether an individual had a lifetime experience of suicidal thoughts or attempts, or had experienced these within the past year. All analyses controlled for demographic factors. Next, the income rank variables for each of the comparison groups were added into separate logistic regressions, along with the reference group rank. To test robustness, we examined each relationship based on the income rank variables derived from how much an individual earns relative to those of the same sex by education, sex by region, education by region, and sex by education by region. These were used to test associations with lifetime suicidal thoughts and attempts, and those experienced in the past year. To maximise statistical power, as more individuals report lifetime suicidal thoughts and attempts than those in the past year, the former were selected as the primary outcomes.
Results

Household income
With regard to household income; the majority of the sample (68.4 %) earned less than £30,000 per annum, 22.5 % of the sample earned £30,000-£59,999 per annum, and 9.1 % earned over £60,000 per annum. The median income of the sample was £20,279.50, which fell within the 25th Income Band (£19,760 less than £20,799). Income was log-transformed using natural log scaling prior to analysis (minimum = 4.98, maximum = 13.39, mean = 9.29, SD = 0.84).
Lifetime and past year suicidal thoughts
Rates of suicidal thoughts within the sample are reported in Table 1 . Within the sample, almost a quarter (24.1 %) reported having experienced any thoughts relating to suicide in their lifetime, and 8.2 % had experienced suicidal thoughts in the past year.
Suicidal thoughts lifetime
Five logistic regression analyses were conducted with lifetime suicidal thoughts as the outcome variable. The results of these are displayed in Table 2 , with the initial model showing that absolute income was associated with suicidal thoughts when controlling for demographic factors (b = -0.322, SE = 0.041, OR = 0.725, p \ 0.001). This indicates that a one unit increase in absolute income was associated with a reduction in the odds of suicidal thoughts by 27.5 %.
Income rank within each of the social comparison groups was then added into the analysis. To ensure robustness, we tested each association using four reference group combinations (sex by education, sex by region, education by region, and sex by education by region). For the sex by education groups, moving from the bottom to the top of the income rank distribution was associated with a 57.7 % decreased odds of suicidal thoughts (b = -0.861, SE = 0.278, OR = 0.423, p = 0.002), whereas absolute income was no longer significant in the model (b = -0.26, SE = 0.105, OR = 0.975, p = 0.807). The robustness of this finding was supported by the further logistic regressions conducted; as moving up the income ranking across all four reference comparison groups (sex by region, region by education, and sex by education by region) was significantly associated with reporting fewer suicidal thoughts across the lifespan, whereas absolute income was not (Table 2 ). This indicates that lower ranked individuals were at increased odds of lifetime suicidal thoughts compared to those of a higher rank.
Suicidal thoughts in the past year
Further regressions were conducted with suicidal thoughts in the past year as the outcome variable ( Table 2 ). Absolute income was negatively associated with suicidal thoughts (b = -0.531, SE = 0.060, OR = 0.588, p \ 0.001) indicating that as absolute income increases by one unit, the odds of suicidal thoughts decreased by 41.2 %.
Moving from the bottom to the top of the income rank distribution within two of the reference comparison groups (sex by education and education by region) was significantly associated with a 61.5-65 % decreased odds of suicidal thoughts in the past year (Table 2) , whilst absolute income was no longer significant (e.g. absolute income in the region by education regression: b = -0.229, SE = 0.136, OR = 0.795, p = 0.092). In one of the comparison groups (sex by region), neither income rank nor absolute income was significantly associated with suicidal thoughts in the past year. In the final comparison group (sex by education by region), both income rank and absolute income were significantly associated with suicidal thoughts in the past year. Overall, it appeared that lower ranked individuals were at increased odds of experiencing suicidal thoughts in the past year. Lifetime and past year suicide attempts
Rates of suicide attempts within the sample are reported in Table 1 . Within the sample, a total of 5.6 % reported having made a suicide attempt in their lifetime and only 0.8 % had made an attempt in the past year.
Lifetime suicide attempts
As with lifetime suicidal thoughts, five logistic regression analyses were conducted with lifetime suicidal attempts as the outcome, and the results are displayed in Table 3 . The first regression showed that, as with lifetime suicidal thoughts, absolute income was negatively associated with suicide attempts (b = -0.499, SE = 0.069, OR = 0.607, p \ 0.001). This indicates that as absolute income increases by one unit, the odds of a person having made a suicide attempt decreases by 39.3 %. Next, the income rank variables for each of the comparison groups were included in the analysis. When both absolute income and income rank variables were entered into the regression model simultaneously, our analysis revealed that higher ranked individuals were at decreased risk of lifetime suicide attempts (e.g. sex by region: b = -1.700, SE = 0.592, OR = 0.183, p = 0.004). This was the case in three of the four reference group comparisons (sex by education, sex by region, and education by region), with the fourth comparison (sex by education by region) demonstrating a marginally significant association between income rank and suicide attempts (b = -0.809, SE = 0.431, OR = 0.446, p = 0.061). In summary, moving from the bottom to the top of the income rank distribution was associated with a 62.8-81.7 % decreased odds in lifetime suicide attempts (Table 3) .
Suicide attempts in the past year
Further regression analyses were conducted with attempting suicide within the past year as the outcome variable (Table 3) . We found that absolute income was associated with suicide attempts in the past year (b = -0798, SE = 0.151, OR = 0.450, p \ 0.001). This indicates that as absolute income increased by one unit the odds of having attempted suicide in the past year decreased by 55 %.
In the next set of logistic regressions, each of the income rank variables was added into the analysis to test associations with suicide attempts over the past year (Table 3) . Within these groups, higher ranked individuals within one comparison group (sex by region) were at decreased risk of suicide attempts within the past year (b = -2.688, SE = 1.372, OR = 0.068, p \ 0.05), although this was only marginally significant with the confidence interval crossing 1 (Table 3) . Across all regression analyses with suicide attempts in the past year as the outcome, absolute income was no longer associated with suicide attempts in the past year (e.g. absolute income in the sex by region regression: b = -0.188, SE = 0.394, OR = 0.828, p = 0.633). These analyses therefore provide some limited support for the idea that income rank is linked to recent suicide attempts.
Discussion
In support of our main hypothesis, the findings indicate that the relationship between income and suicidality can be accounted for by a rank explanation. Specifically, having a lower rank of income within relevant social comparison All analyses included demographic controls (age, sex, household size, education, and region) and rank analyses included a reference income variable. Absolute income transformed using natural log scaling. 95 % CI's not covering one indicate significant results, also highlighted in bold
Although the CI covers 1, significant at p = 0.05 level groups (region, sex, and educational attainment) was linked with higher lifetime suicidal thoughts and attempts. A similar, although less consistent pattern was also found for suicidal thoughts in the past year. The inclusion of income rank largely eliminated the relationship between absolute income and suicidality in the statistical models, indicating that it is income rank rather than income per se that accounts for the income-suicidality relationship. This is consistent with previous findings showing that the income rank variable within similar social comparison groups accounts for the associations between absolute income and life satisfaction [30] , distress [31] , and health [32] . Taken together, these findings suggest that the relationship between income and wellbeing (including suicidality) may be explained through psychosocial rather than material mechanisms.
There has been a growing research focus on the relationship between socioeconomic factors (including low income) and psychopathology generally [6] , as well as with suicide more specifically [10, 11] . Such research has explored how different theories account for the relationship between low income and psychiatric illness. For example, Social Causation Theory [36] proposes that the stress associated with being a member of a disadvantaged group causes mental health problems, whereas Social Selection Theory [37] suggests that those with mental ill-health are predisposed to disadvantage due to factors such as genetics [38] . By contrast, the present study contextualises the association of socioeconomic factors such as income with mental wellbeing, and suicidality, more specifically within a Social Rank Theory [16] of behaviour. The latter proposes that income acts as a marker of social rank, with a comparatively low income indicating that an individual is of lower social rank. It has been suggested that perceiving oneself to be of low rank relative to others may activate the Involuntary Defeat Strategy (IDS), and if the individual cannot escape from or accept the defeat, the response to this will be prolonged and can manifest as depression [17] . According to Gilbert and colleagues [39] , this involuntary subordination and resulting negative affect could potentially lead to suicidal thoughts and actions. Such an explanation is consistent with the Integrated MotivationalVolitional (IMV) Model of suicidal behaviour which maps out the process from defeat and entrapment to suicidal thoughts and behaviours [4, 27] .
It has been suggested that there are individual differences in sensitivity to social rank cues in the environment, such that more insecure individuals will have a greater focus upon social comparisons and will, therefore, perceive more opportunities for feeling defeated and inferior [40] . Indeed, previous research has found that individuals who score higher on measures of competitive insecure striving (i.e. the desire to avoid inferiority) are more likely to selfharm [41] , and individuals with heightened self-criticism, particularly when self-persecuting, are also at increased risk of self-harm [39] . This is also consistent with the Cry of Pain and the IMV Model of Suicidal Behaviour model that argue that individuals who are more sensitive to what others expect of them are at increased risk of suicidal behaviour [4, 24, 42] . Within the social rank literature, it is suggested that Western society is a particularly competitive environment, with the media creating ideals that are difficult to live up to [41] . Where income and signals of income are salient, these ideals may lead to the dysregulation of the evolutionary processes relating to social rank, leading to the display of submissive behaviours when they are not necessary [31] .
A limitation of the present study was the cross-sectional nature of the study design, thereby precluding the possibility of determining the temporal relationship between the risk factors (income and income rank) and the outcome variables (suicidal thoughts/attempts). Although income rank was most consistently linked with lifetime suicidal thoughts and attempts, these could have occurred many years before the data collection. Therefore, we cannot be certain of the proximity of the relationship with a participant's current income levels. However, the findings that income rank is associated with suicidal thoughts, and to a lesser extent attempts, within the past year in a similar manner strengthens our central conclusion. Due to the modest number of suicidal 'cases', the sub-group analyses of suicidal thoughts and attempts in the past year had limited statistical power, yet these analyses, taken together, still indicated that income rank partially accounted for the relationship between income and suicidality in the past year.
It is also important to highlight that suicidal thoughts and attempts were measured via self-report. Consequently, participants may have been reluctant to disclose sensitive information and therefore under-reported these phenomena. Nonetheless, previous research has established self-report as an important method of measuring suicidal thoughts and attempts, and the rates of suicidality reported in the APMS sample (i.e. in this study) compare favourably with other large-scale studies [44] . Moreover, even if there is under-reporting within the sample, there is no reason to assume that there would be differential under-reporting across the income and social comparison groups. Consequently, we do not believe that any potential under-reporting affects the overall study conclusions though we suggest that this is an issue worthy of investigation in future research.
These results support previous findings from a largescale prospective study that reported that a decrease in income over time was associated with an increased risk of mental disorders [43] . Our study may provide a potential mechanistic explanation for this relationship. Future studies could benefit from using a sample with higher rates of suicidal thoughts and attempts and utilising data from a longitudinal design. It must also be noted that some systematic differences were found with those who were included in the analysis and those who were not, most notably that those with a suicidal history were significantly over-represented. This suggests that the sample included was not representative of the original sample; although this is unlikely to change the pattern of results, it is worth acknowledging that this over-representation could overestimate the relationship between suicide and income rank.
Conclusion
In summary, this study empirically investigated whether a psychosocial (income rank) or material (absolute income) explanation best explained the relationship between income and suicidal outcomes, yielding strong support for a psychosocial explanation. The present findings from a large scale, nationally representative survey suggest that socioeconomic factors such as absolute income are not directly related to suicidality, but rather may act as a proxy for an individual's social rank compared to others.
